^^Prical receive signal modifies the frequency anoH^ 
phase of that electrical receive signal in such a manner" 
as to permit the coherent combination of the modified 
electrical receive signals from all of said plurality of 
5 transducer elements; 

means for combining the electrical receive control signal 
of each transducer element with an electrical receive 
signal generated by that transducer: 
means coupled to each of said transducer elements for 
10 combining the modified electrical receive signals from 
said transducer elements so as to form a coherently 
combined array output signal; 
means coupled to said transducer output combining 
means for decoding a combined reflected coded signal 
15 in the coherently combined array output signal to 
produce a decoding means output signal: and means 
coupled to said decoding means for generating image 
data from said decoding means output signal. 
The apparatus of S^aim 1 *said coded signal is a chirp. 
. The apparatus of claim 2, wherein said decoding means 
comprises at least one matched filter for coded signal 
decoding. 

4. The apparatus of claim 1, wherein said chirp is a linear 
FM chirp. 

5. The apparatus of claim 1. wherein said array has a size 
of M rows and N columns and said electrical transmit 
control signal generating means comprises means for gen- 
erating individual row and column transmit control signals 
for each of said rows and columns, the electrical transmit 
control signal for each transducer element being a combi- 
nation of the transmit row and column control signals for 
that transducer. 

6. The apparatus of claim 5, wherein at least one of said 
row and column transmit control signals for a given trans- 
ducer element contains a frequency based coded signal. 

7. The apparatus of claim 5. wherein said electrical 
receive control signal generating means comprises means 
for generating individual row and column receive control 
signals for each of said rows and columns, the electrical 
receive control signal for each transducer being a combina- 
tion of the receive row and column control signals for that 
transducer. 

8. The apparatus of claim 1, wherein said coded signal 
includes a frequency based code. 

45 9. The apparatus of claim 1. wherein said array is a one 
dimensional array with a plurality of rows and one column. 

10. The apparatus of claim 1, wherein said array of 
transducer elements comprises M rows and N columns, 
where M and N are positive integers and at least one of M 

50 and N is greater than 1; 

at least one of said transmit control signal generating 
means and said receive control signal generating means 
includes means for generating row and column control 
signal components; and 

55 wherein each transducer element includes an active elec- 
tronic device for combining said row and column 
control signal components for that transducer element. 

11. The apparatus of claim 1, wherein each transducer 
element includes a transducer comprised of a non -linear^ 

60 electro-acoustic, non-linear dielectric material. 

,yi2. An acoustic imaging apparatus, comprising:^ plural- 
ity of electro-acoustic transducer elements arranged in an 
array, each capable ol trans nulling an acoustic signal and 
generating an electrical signal representative of an incident 
65 acoustic wave; 

control means having \\ plurality of control channels 
coupled to each of said plurality of transducer 
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elements, said control channels being fewer inl^^r 
thnn ciiri transducer elements: 



10 



than said transducer elements; 
wherein said control means generates control signals for 
each transducer element that when combined with the 
electrical receive signal of that transducer element 
modifies the electrical receive signal in such a manner 
as to permit the simultaneous processing of the modi- 
fied electrical receive signals from said plurality of 
transducer elements; 1 
means for combining the modified electrical receive sig- 
nals of each of said transducer elements to form an 
array output signal; and 
means coupled to said combining means for generating 
image data from said array output signal. 15 

13. The apparatus of ctaim 1^. wherein said array has a , 
plurality of rows and a plurality of columns each having one m *^<J- < 
of said plurality of control Vhannels associated therewith^ ^ c. <> ( o *v 

said control signal generating means further including 
means for generating row and column control signal 20 
components; and \ 

wherein each transducer element is uniquely and simul- 
taneously controlled by a combination of the row and 
column control signal components for that transducer 
element. \ 25 

14. The apparatus of claim 12. wherein said control signal 
generating means further includes means for generating a 
transmit control signal for each transducer element that 
contains a frequency based coded signal for transmission by 
each transducer element. 30 

15. The apparatus of claim 14. 

further comprising means for decoding a reflected fre- 
^ quency based coded signal. 

16. An acoustic imaging system, comprising: 
an array of electro-acoustic transducer elements having M 

rows and N columns, where M and N are positive 
integers and at least one of M and N is greater than one; 
M row control Ijnes, each coupled to the transducer 

elements in one of said M rows; ^ 
N column control lines, each coupled to the transducer 

elements in one of said N columns; 
control means coupled to each of said M row and N 
column control lines for generating row control signals 
for each of said row control lines and column control 45 
signals for each of said column control lines, a control 
signal for each transducer being a combination of one 
of said row control signals and one of said column 
control signals; 
a plurality of active devices, each coupled to one of said 
transducer elements for combining the row control 
signal and the column control signal of that transducer 
element; 

means for combining the output of each transducer ele- 
ment to produce an array output signal; and 

means coupled to said transducer output combining 
means for generating image data from said array output 
signal. 

17. The apparatus of claim 16, wherein said active device ^ 
is an active electronic device. 

18. The apparatus of claim 17. wherein said control means 
includes means for generating a transmit control signal that 
contains a frequency based coded signal for each transducer 
element; and g 5 

wherein said apparatus further comprises means in com- 
ijiiin|i:.iliwii wjili cull i'| ImiimIiiici daiirnl/i Iwi 
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^Htifying a reflected coded signal received thereby (^^B 
^rRieve a delay encoded in the coded signal, said dela^w 
for each transducer element being based on the relative 
position of that transducer element in the array. 

19. The apparatus of claim 16. wherein said active device 
includes a non-linear electro-acoustic material. 

20. The apparatus of claim 16. wherein said active device 
includes a non-linear electro-acoustic material for combin- 
ing row and column control signal on transmit and an active 
electronic device for combining row and column control 
signal on receive. 

21. The apparatus of claim 16. wherein said active device 
includes a non-linear electro-acoustic, nonlinear dielectric 
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»5 J 22. A method for acoustic imaging, comprising the steps 
of: 

providing control logic: 

providing a plurality of transducer elements arranged in 
an array, each coupled to said control logic and capable 
of transmitting an acoustic signal representative of an 
electrical transmit control signal propagated from said 
control logic and generating an electrical receive signal 
representative of an incident acoustic signal; 
generating an electrical transmit control signal for each 
transducer element such that the electrical transmit 
control signal for each transducer element contains a 
coded signal; 

generating an electrical receive control signal for each 
30 transducer element that contains an appropriate fre- 
quency and phase shift that when combined with that 
transducer element's electrical receive signal permits 
the coherent combination of the electrical receive sig- 
nals of each of the plurality of transducer elements; 
35 combining the coherent output signals from said trans- 
ducer elements so as to form a coherently combined 
array output signal; 
decoding a combined reflected coded signal in the coher- 
ently combined array output signal to produce a 
decoded output signal; and 
generating image data from the decoded output signal. 
'23. An acoustic imaging apparatus, comprising: 
control logic; 

a plurality of transducer elements arranged in an array, 
each coupled to said control logic and capable of 
transmitting an acdustic signal representative of an 
electrical transmit control signal propagated from said 
control logic and generating an electrical receive signal 
representative of an incident acoustic signal; 
means within said controlWic for generating an electri- 
cal transmit control signkl for each transducer element 
that contains a frequency Wsed coded signal and/causej Ca^i^ 
each transducer to emit aA acoustic signal representa- 
tive of said coded signal; \ ^ 

means for modifying the frequency and [chase! of an 
electrical receive signal of eich transducer element for 
coherently combining reflected coded signals within 
the electrical receive signals thereof; 
means coupled to said modifying beans for decoding the 
combined reflected coded signal \o achieve a time delay 
based on that coded signal; and 
means coupled to said decoding nkans lor generating 
image data from an output signal therefrom. 
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Please add the following new claims : 



&n acoustic energy transmitting apparatus, comprising: 



a pluralr^y of ele,ctro-acoustic transducer elements arranged in an^ 
M row by N column 2xD array; 

control circuit fbs. propagating row and column control signals for^ 
each of said M rows and sai&^N columns; and ; * 

wherein said transducerV elements and said control circuit are., 
configured so as to achieve a nuSd_ng at each transducer element 6f the, 
row and column control signal forV that transducer element in such a., 
manner as to provide a focused acoustic signal at a given focal 
distance and direction from said array: 

25. The apparatus of claim 24, wherein the electric" signal to 

acoustic signal relationship and vice versa of each transducer element 
is non-linear. 

, 26. The apparatus of alaim 24, wherein said control circuit 

includes a control channel fqr each of said M rows and a control 

channel for each of said N columns, and wherein the number of control 
channels is fewer than the number to transducer elements. 

27. The apparatus of claim 24, wherein said control circuit is 
configured such that the row and column signals for at least some of 
the transducer elements includes a coded signal. 

28. The apparatus of claim 27, wherein said coded signal is a 

chirp . 



'29. A ^acoustic energy transmitting apparatus, comprising: 
a pluralit^xof electro-acoustic transducer elements arranged in an 
M row by N column 1-^ array; and 

control circuit f^r propagating row and column control signals for 
each of said M rows and sard N columns; 

wherein said transducer\elements and said control circuit are 
configured so as to achieve a mixing at each transducer element of the 
row and column control signal for T^hat transducer element in such a 
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makner as to provide a focused acoustic signal at a given focal^ 
disr^nce and direction from said array; and 

lerein each of said electro-acoustic transducer elements is 
configured within said apparatus to function in a non-linear manner ip 
operation. 



30. An afcoustic energy receiving apparatus, comprising^ 

a plurality V>f electro-acoustic transducer elements arranged in an 
M row by N column atray; 

control circuit\for propagating row and column control signals for 
each of said M rows anck said N columns; and 

wherein said transducer elements and said control circuit are. 
configured so as to achieye a mixing at each transducer element of the 
row and column control signal for that transducer element with a 
resultant electrical signa^L corresponding to an acoustic signal 
incident on that transducer erement; and 

a filter that filters \ppurious frequencies output from the^ 
transducer elements; 

wherein the row and column \control signals and said filter are 
configured to achieve focused acoustic signal reception at a given 
distance and direction from said arra^ 

31. The apparatus of claim 30, wherein said transducer elements 
and said control circuit are configured to achieve dynamic focused 
acoustic signal reception. 

32. The apparatus of claim 31, wherein the electric signal to 
acoustic signal relationship and vice versa of each transducer element 
is non-linear. 




34. The apparatus of claim 33, wherein said matched filter 
includes a conjugate of a coded signal*. 



35. The apparatus of claim 33, wherein said matched filter 
includes a conjugate of a chirp signal. 



36. The apparatus of claim 30, wherein the transducer elements 
and the control circuit are configured such that the row and column 
control signals for each transducer element contains a frequency and 
phase shift that when combined! with the electric signal corresponding 
to an incident acoustic signal at that transducer element modifies the 
received electric signal in such a manner as to permit the coherent 
combination of the modified received electric signal from all of said 
plurality of transducer elements.! 

37. The apparatus of claim 30, wherein said control circuit 
includes a control channel for leach of said M rows and a control 
channel for each of said N columns, and wherein the number of control 
channels is fewer than the number no transducer elements. 



